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[Text] 
I. Outline of the Program 


1. Purpose and Necessity 


The Agency of Industrial Science and Technology has 
been implementing the three national R&D programs in 
the area of industrial science and technology. The 
National R&D Program (Large-scale Project) has mainly 
carried out the research and development on large scale 
system and plants since 1966. R&D Project of Basic 
Technologies for Future Industries has executed rela- 
tively basic research and development mainly on com- 
ponent technology such as material and bio-technology 
since 1981. National R&D Programs for Medical and 
Welfare Apparatus has made research and development 
toward the realization of a true welfare society since 
1976. These programs, until now, have attained many 
useful results and achieved the great technology progress 
under the collaboration between industry, university, 
and government using governmental funds. 


Today, the atmosphere surrounding the current pro- 
grams have changed in term of increasing interaction 
between basic science and technology, and demands for 
more fundamental and creative R&D, the pursuit of 





higher quality of life (QOL) and more emphasis on 
international aspect in implementing R&D have 
occurred. 


In this context, MITI restructed the three programs into 
a new integrated Program named Industrial Science and 
Technology Frontier Program (ISTF) to cope with the 
changing environment in FY 1993 starting April. 


2. Content of Program 


This program focuses on the following R&D areas of the 
industrial science and technology. 


(1) The fundamental and creative R&D which will con- 
tribute to a further development of the economy and 
society. 


—to build a new technology paradigm with a new 
concept, philosophy and approach. 


—to make technological breakthrough. 

(2) The mission oriented R&D to attain the social goal. 
—to meet the public demand and QOL. 
—to secure stable supply of the natural resources. 


—to construct the basis for promotion of science and 
technology. 


In this program, pre-project study including the evalua- 
tion of possibility to start the project style R&D will be 
carried out under the Leading Research (SENDO KEN- 
KYU) scheme. This scheme will cope with the R&D 
subjects which are difficult to undertake as project 
immediately for some reason such as technological 
uncertainty, though the possibilities of promoting such 
projects in the future can not be rejected. 
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3. R&D Scheme 


This program is implemented under the collaboration between industry (private sector), academic association 
(universities, etc.), and government (national institutes). 


R&D in this program are managed by directors allocated to each R&D area. 
R&D of ISTF Projects Schedule and Budgets 


Unit: one hundred million ycn 
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II. On-Going Theme 


Superconductivity 


Since the first high-temperature oxide supercon- 
ductor was discovered in 1986, a variety of supercon- 
ducting materials with critical temperatures, Tc’s, 
higher than the liquid nitrogen temperature (77K) 
have been found one after another. These discoveries 
have had strong impacts on various industrial fields 
such as transportation, electric power and electronics, 
etc., and the high temperature superconductors are 
expected to make significant contributions to the 
progress of human society. However, for industrial 
applications, it is necessary to improve properties 
such as the critical current density, Jc, the critical 
magnetic field, Hc, as well as Tc. 


Superconducting Materials (1988-1997) 
Purposes of Research and Development 
New high-Tc superconducting materials are being 
sought and fundamental process technologies to 


obtain high performance materials are being 
developed for industrial applications. 





Contents of Research and Development 
(1) Search for new high-Tc materials 


New high-Tc superconducting materials, derived from 
the infinite layer structure, are synthesized by using 
ultra-high pressure techniques. The existing non- 
superconductive materials are transformed into high-Tc 
superconductors by using a variety of solid-state 
chemistry techniques. 


(2) Development of fundamental process technologies 


Melt-solidification methods, including the single-crystal 
pulling method (SRL-CP method), the modified MPMG 
method, as well as the metal-organic deposition method, 
are newly developed in order to attain high-Jc and high-Hc 
superconductors. Deposition and micro-fabrication tech- 
niques of high-Tc superconducting thin films are also 
developed for future electronics applications. 


(3) Development of characterization techniques 


Microscopic crystalline structures, accurate chemical 
compositions and electromagnetic properties of high- 
Tc superconductors are characterized under extreme 
conditions, such as at low temperatures and under 
ultra-high vacuum conditions. 
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1. SUPERCONDUCTING PHENOMENON 

The superconducting phenomenon takes place in certain types of 
material; when the temperature is gradually decreased. the electri- 
cal resistance suddenly becomes zero al a certain temperature (crit- 
ical temperature). This phenomenon was discovered in 1911 with 
mercury by Dr. Kamerlingh Onnes, Leyden University in Holland. In 
1986, an oxide based superconducting material was discovered which 
presents the superconducting phenomenon at a higher temperature 
than that in the conventional metal-based superconducting matenals 


2. RISE IN CRITICAL TEMPERATURE OF MAJOR SUPERCONDUCT- 
ING MATERIALS 
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3. CHARACTERISTICS OF SUPERCONDUCTING MATERIALS 
(1) Zero electrical resistance 

Below the critical temperature, the superconducting materials lose 
thei electrical resistance. Thus, electric currents. once they begin 
to flow, can continue forever 
(2) Meissner effect 

In ordinary materials, lines of magnetic force permeate the materi 
als. Superconducting matenals, however, repel ines of magnetic force 
at their critical temperature and below. This is referred to as Metss- 
ner effect 
(3) Josephson effect 

When an extremely thin insulator is placed between superconduct- 
ing materials, a special electric current (tunnel current) flows without 
applying voltage across the superconducting materials. This is referred 
to as the Josephson effect. 


4. APPLICATION FIELDS OF THE SUPERCONDUCTIVITY TECH- 
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Superconducting Devices (1989-1997) 
Purposes of Research and Development 


By establishing basic technologies essential to develop elec- 
tronic devices which use high-temperature superconducting 
materials, new devices with sophisticated functions can be 
developed. 


Contents of Research and Development 


Superconducting devices are expected to enable high- 
speed switching circuits and to decrease power consump- 
tion with the possibility that their physical properties 
will open up a new application field of electronics. In the 
future, a new compact computer will be developed using 
superconducting devices of ultra-speed processing. 


High-performance thin film forming process and micro- 
fabrication technology are being studied to establish 
basic technologies for superconducting devices. The final 
target is to develop the prototype superconducting 
devices and to confirm the basic operation. 
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New Materials 


Study on new materials is focused on improvement of per- 
formance, say, electric, optical and gas separation properties 
of polymer, electronic and optic properties of ceramics, 
severe high temperature property and superconductivity of 
metal, and mechanical property of nano-composite. 


The requirement for new materials depends on social 
needs. By analogy with the progress of today’s society, it 
is expected that society in future is largely composed of 
elderly people and highly oriented to information. It is 
also expected that the technology for global environ- 
mental protection is required. Thus, it is necessary to 
develop materials with following performance: high 
strength at elevated temperature, light weight, resistance 
to corrosion, easy decomposition, photo reactivity, mag- 
netic property, electric conductivity, bio-mimetic prop- 
erty. bio-compatibilit,, and etc. 


High-Performance Materials for Severe Environments 
(1989-1996) 


Purpose u/ Research and Development 


There are various kinds of projects for following new 
technologies which are expected to come into practical use 
by early 21st century; aerospace technology such as, space 
plane, SST, HST, new energy technology such as, nuclear 
fusion, coal liquefaction for power generation, and etc. In 
R&D of these technologies, it is necessary to develop a 
structural material which has excellent properties, say, 
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high specific strength and stiffness, superior resistance to 
heat shock, thermal fatigue and oxidation in severe 
environment. 

Since a single material cannot provide all the superior 
performances described above, an appropriate material 
should be developed for each service condition. In this 
project, ordered intermetallic compounds, in.ermetallic 
matrix composite material, and carbon fiber/carbon-based 
matrix crmposite material are io be developed as the 
material, which have superior heat resistance and high 
specific strength at high temperature. 

Contents of Research and Development 

(1) Development of ordered intermetallic compouncis 


Material design and processing technology for high 
specific strength and high melting point intermetallic 
compounds are to be developed. 

(2) Development of high-performance composite materials 


Heat resistant reinforcement fibers are to be developed. 
Technique for composition and forming of carbon 
fiber/carbon-based matrix composite material, and that 
for fiber reinforced intermetallic compounds are also to 
be developed. 


(3) Development of evaluation techniques and evalua?:on 
of materials 


Thermal, mechanical and chemical properties at 
severe high temperature are to be evaluated. 
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Examples of the Application of Advanced Materials for Space Planes 





Nonlinear Photonics Materials (1989-1998) 
Purpose of Research and Development 


Various information used in our society has increased 
today, then qualitative and quantitative rapid advance 
of the communication and data processing technology 
has been demanded. To communicate and deal with 
such a large amount of information, it is necessary to 
enlarge memory capacity and develop an ultra-fast data 
processing system. The present information system 
works through nonlinear operations of electric signals, 
such as amplification, logical operation, storing, 
switching, and so on. There is, however, a limit of 
operation speed using electric signals. A new advanced 
operation technology using optical devices to break 
through the limit has attracted attention. 


Optical devices able to achieve the ultra-fast and parallel 
processing required in next generation communications 
and computing are expected to have various functions 
more than the electronic devices. Nonlinear photonics 
materials are new advanced optical functional materials on 
the basis of nonlinear optics in atomic or molecular level. 


This research program aims to develop photonics mate- 
rials available to logical devices that exhibit highly effi- 
cient photonics functions, such as large nonlinear suscep- 
tibility, fast response speed, physical stability, and so on. 


Contents of Research and Development 


(1) Elucidation of mechanism for the nonlinear optical 
phenomena 


Elucidate various nonlinear optical effects, such as 
wavelength conversion, refractivity change, absorption 
change, stimulated scattering, and so on. Investigate the 
time dependent phenomena, such as the response 
speed, the relaxation, and so on, from the point of view 
of functional materials. 


(2) Development of materials 
1) Organic materials 


Research on monomer, oligomer and polymer 
materials showing a large optical susceptibility 
with fast response. And development of the 
synthetic technology. 


2) Dispersed materials 


Research on dispersed materials showing a large 
optical susceptibility with fast response. And 
development of the synthetic technology. 
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Optical Communication Systems 





Nonlinear photonics materials realize optical communication systems without electronic devices. 


Intensity 
fight-1 < light-2 < light-3 


_— 
light-1 
hght-2 
3 
Change in Retractive index ™ 





(3) Development of material processing technology 
1) Orientation controlled crystallization 


Development of the crystallization technology 
for organic nonlinear photonics materials. 


2) Dispersion 
Development of the technology to disperse 
regulated fine particles uniformly in high con- 
centration. 


3) Superlattice 


; Development of the technology :0 prepare two or 
three dimensional superlattices. 


(4) Development of evaluation technology 


Development of the technology to evaluate non- 
linear photonics material properties, such as struc- 
tural properties, nonlinear optical constants, 
response time, and so on. 





Advanced Chemical Processing Technology (1990-1996) 
Purpose of Research and Development 


Recently, rapid progress of the technology for electronics, 
aerospace, medicine, energy, and others makes strong needs 
for the new materials with advanced functions and high 
efficiency. Also the new social problems that are a rapid 
increase in elderly people population, environmental protec- 
tion, and a great increase in energy consumption have been 
expecting the advanced functional materials, such as good 
biocompatible and durable materials, advanced catalysts 
effective for environmental protection, new materials for 
high efficient power generator to contribute to the stable 
electricity service, and high corrosion resistant materials for 
producing petro!eum. 


This project aims to develop an advanced chemical pro- 
cessing technology to produce such highly functional mate- 
rials described above by controlling their composition and 
structure to atomic or molecular scale. 


In order to meet these demands, research and development 
of three technologies: 


(1) Ultra-high purification and separation processing 
technology; 
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(2) Inorganic ultra-fine-particle control technology; 


(3) Synthetic technology for high-performance organic 
materials are being pursued. 


Contents of Research and Development 
(1) Development of processing technology 


1) Ultra-high purification and separation processing 
technology 


Development of the ultra-high purification process 
based on exciting the objective atoms by illumi- 
nating laser light followed by deposition of the 
ionized atoms or clusters in the electric field. 


2) Ultra-fine-particle control technology 


Development of the inorganic material process to con- 
trol its structure and composition minutely by creating 
ultra-fine particle in the reaction field combined with 
plasma, molecular beam, accelerated ion, etc. 


3) Synthetic technology for high-performance 
Organic materials 


Development of the photochemical process to syn- 
thesize new functional organic materials which are 





difficult to be synthesized by the conventional tech- 
nique, under the reactive conditions of combined 
ultra-high pressure, ultra-strong magnetic field, 
ultra-low temperature, etc. 


(2) Development of support technology 


Development of the measurement and evaluation 
technology to optimize the processing and control of 
various reaction conditions in creating advanced 
functional materials. 


Silicon-Based Polymers (1991-2000) 
Purpose of Research and Development 


Carbon-based polymer materials have been extensively 
developed as functional and structural materials since they 
allow versatile molecular design. However, faced by the ever 
increasing demand for superior physical properties and 
functions, an argument on the limitation of the carbon- 
based polymer is now emerging. Silicon-based polymers are 
highly innovative to meet the demand and are expected to 
have very wide range of applications. 


However, technologies for the molecular design and the 
synthesis of silicon-based polymers are still in the cradle 
and are not extensively utilized as industrial materials. 
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In this project, basic technologies such as synthesis of Silicon Based Polymers 
new polymers, material processing, and evaluation ~ :, 
techniques are developed to create a new class of silicon- ae aoe 
based polymers that are able to exhibit superior elec- © Light-weight. ProcessaDditity () Hardness, Electric conductivity 
tronic and optical functions and mechanical properties Durabiity, etc 
as compared with t’: carbon-based polymers. = “ee n Moeupensiggt. ‘ 
Contents of Kesearch and Development | 
(1) Molecular Design and Synthesis Technologies Hydrocarbonic Potymeric Materials 
1) Molecular design and structure control bys yt es oan 
Light weignt Light weight! 
Basic technologies of the molecular design are ae Non rusting 
developed for the control of the main and side meen 
chain structures, multi-dimensional framework, 
molecular weight and molecular weight distribu- — 
tion, and higher order structure that are prereq- Silicon Based Potymers 
uisite to create silicon-based polymers with high Optica’ and Electron Structural Materials 
performance and functions. Ved conhatohy Strength comparable to metals 
. Lumufescence Light weght 
2) Monomer synthesis Pretosensitr:ty Heat-resistance, Durability 
Nontlamabihty Processabiity 
Organosilicon monomers are designed and synthe- Puollutiontes.s Poltutioniess 
sized for condensation, addition, and ring- 
opening polymerization reactions. — _ — 
Expected Application Fields 
3) Polymer synthesis byt weaght cables Nonflamatie constricting 
Large scale dispiay devices materials 
A wide range of new polymerization such as "| Solar call Transparert wall board 
dehydro-coupling of hydrosilanes are developed. ee — oe | 
The methodologies for introduction of multi- 
dimensional structure and functional groups, and ne 
for crosslinking and other structural modifications 
are also exploited to functionalize the silicon poly- 
mers. 
(2) Material processing technologies Charcteristics of Sifteon 
To efficiently utilize the molecular characteristics, 
the technologies for material design, higher order 
structure control such as molecular arrangement, (1) Simitar structure and Or (5) ; “ES icom 
~~ . na 
hybridization, thin-film-making, elongation, and a" of organic chemistry 
other processing to improve the performance. I 


(3) Evaluation technologies 


_ ; “Oxidation resistance 
In view of the monomer synthesis, polymer synthesis () Gaany tant (3 0) a 
and material processing technologies, the structures 

and properties specific to the silicon polymers are 





analyzed and evaiuated. 
Electric conductivity 
*Semmconductivity 
Biotechnology ae 
In 1980’s new biotechnology such as recombinant DNA 
technology had made great strides and researches in @ emp we oFlexioility in 
variety of fields of biotechnology were carried out all ~ feng (CHC) — My 4 
over the world. Following the rapid technological inno- (Larger atomic Set Se 9.dimer sional 
vation of 1980's, construction of new technological ——— structie) 


framework in biotechnology is expected in 1990's. This 
includes fundamental researches such as elucidation and (5) Non-toxic Highly selective 
utilization of unknown functions of living organisms, — 

new research and development with global point of view 
such as conservation and utilization of wide variety of 
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Flow of Research and Development Process 
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genetic resources of living organisms, and fundamental 
and innovative researches based on a new concept. 


Marine Biotechn (Fine Chemicals From Marine 
Organisms) (1988-1995) 


Purpose of Research and Development 


Japan has the sixth largest exclusive 200-miles economic 
sea area in the world. Toward the coming 21st century, 
Japan is expected to be a leading nation in the field of 
research and development of marine bio-resources 
through the intensive utilization of highly advanced 
biotechnology. Biotechnology has so far been developed 
based on the research of terrestrial organisms, which are 
relatively easy to access. However, the ocean is supposed 
to be the place where the first life system was originated 
and marine organisms far exceed terrestrial organisms in 
both total mass and diversity. 


On the other hand, there are a lot of difficulties to 
overcome in the sampling and maintenance of marine 
organisms, because the conditions such as pressure, 
temperature, oxygen concentration, and light intensity in 
marine environments are totally different from those in 
terrestrial environments. Conventional technological 
methods which have been developed for terrestrial 


Organisms are not directly applicable to marine organ- 
isms. New technology including such as fermentation 
methods, gene manipulation methods, and cell fusion 
methods which work under higher salt concentration 
have to be established. 


The goal of this project is to search and elucidate 
biological phenomena of marine organisms and to 
develop basic technologies for the utilization of various 
marine bio-resources. 


Contents of Research and Development 


In order to develop basic technologies for the utilization 
of various marine bio-resources, for example the produc- 
tion technology of useful chemicals such as coating 
materials for underwater structures, pigments, dyestuffs, 
and moisturing materials, the following research and 
development activities are being carried out. 


(1) Basic technology for utilization of marine organisms 
(2) Production technology for useful chemicals 


(3) Utilization technology for useful bio-functions of 
marine organisms 


(4) Supporting systems 
(5) Technology for bioremediation of oil spills 
(6) Antifoulding [as published] technology 
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Molecular Assemblies for a Functional Protein System 
(1989-1998) 


Purpose of Research and Development 


Basic technologies for artificial reconstruction of func- 
tional protein assemblies are to be developed. In indus- 
trial applications, the technologies would make it pos- 
sible to artificially reconstitute the complex functions of 
the functional protein assemblies of living bodies. This 
should enable self-controllable chemical reaction pro- 
cesses, selective and specific multi-stage reaction, etc. 


Contents of Research and Development 
Protein suitable for artificial reconstruction will be 


screened from functional protein assemblies in biomem- 
brane, and basic conditions for analyzing their function 


Enzymes with 
high specificity 


Energy conversion 
molecules, etc. 
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and structure will be established. The elementary tech- 
nologies necessary for artificial reconstitution of func- 
tional protein assemblies will be established. Finally, 
functional protein assemblies will be reconstituted, and 
their function and structure will be evaluated. To 
achieve these objectives, following 5 research activities 
are in progress. 


(1) Analysis of the structure and functions of the assem- 
blies in organisms, and evaluation of their functions. 


(2) Extraction, separation and purification of assemblies 
from biological materials. 


(3) Stabilization and modification of functional proteins 
and lipids, and development of artificial materials 
with functions. 


(4) Artificial reconstitution of assemblies. 


(5) Evaluation of artificially reconstituted assemblies. 


Formation of Protein Complex 








¢ Handling technique of molecule 
¢ Observation technique of molecular complex 
¢ Design technique of molecular complex 


_ 7 2 ¢ Design and modification of biological molecule 
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¢ Combination of complexed reactions 
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Production and Utilization Technologies of Complex 
Carbohydrates (1991-2000) 


Purpose of Research and Development 


The project aims to establish basic technologies for using 
complex carbohydrates industrially which are basic sub- 
stances in organisms and have important functions such 
as substance recognition. 


Contents of Research and Development 


Complex carbohydrates are expected to play important 
roles in industry. Technology for synthesizing complex 
carbohydrates based on chemical and _ biological 
approaches and remodeling technology for creating com- 
plex carbohydrates with artificially designed structure 
are to be developed. 


For this reason, following research activities are 
advanced. 


(1) Chemical approaches 
1) Synthesis based on chemical approaches 
2) Binding and utilization of sugar chains 
3) Molecular design of complex carbohydrates 
(2) Biological approaches 
1) Production and utilization by animal cells 
a) Utilization of adherent cells 


b) Utilization of floating cells 
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2) Production and utilization by yeast 
a) in vivo remodeling technology 
b) in vitro remodeling technology 
3) Analysis of structure of sugar chains 
Utilization of lectins and monoclonal antibodies 
(3) Remodeling technology 


Through these research activities, technology will be 
developed for remodeling complex carbohydrates 
(creation of highly functional complex carbohydrates 
which are not present in nature). 


Electronics, Information and Communication 


Now that “electronics revolution” has entered a stage of 
broader dissemination and maturation, the importance 
of technological development in fields of electronics, 
information, and communications is ever growing. The 
construction of sophisticated information-oriented com- 
munity pursuing true richness in harmony with environ- 
ment urgently requires fundamental and creative R&D 
efforts. In order to achieve certain breakthrough in those 
technologies, which are supposed to approach a limit in 
view of existing trends, active research and development 
are being conducted in fields of technology to handle 
infinitesimal domains, both temporal and spatial, tech- 
nology to implement superb biological functions in engi- 
neer'1g, and versatile software technology to make 
development and maintenance extremely easy. 
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Expected Mayor Freids of Application 
¢ Highly efficient separation and purification 


© Upgrading the functions, durability and siabiity of 
material-producng enzymes in the chemical industry 











Bio-Electronic Devices (1986-1995) 
Purpose of Research and Development 


Living bodies have excellent information processing 
devices and functions such as memory, learning, and 
pattern recognition on living brains. By applying such 
bio-information-processing methods to the engineering 
field, it is possible to achieve new concepts and imple- 
mentation of information processing beyond the litera- 
ture of semiconductor technologies. 


We have two approaches to the goals: First, research on 
analyzing and elucidating the mechanisms of memory, 
learning, and pattern recognition in neural activities and 
its applications into engineering are carried out. Second, 
bio-electric devices which have the functions of living 
bio-molecules are to be developed and evaluated. 


Contents of Research and Development 


The following research and development are carried out 
in order to design, construct, and evaluate the prototype 
of bio-electric devices. 


(1) Technologies for analyzing and elucidating neural 
activities and information processing methods in 
living bodies 


(2) Technologies for constructing and evaluating the 
high-quality information processing mechanisms in 
living bodies 


(3) Technologies for fabricating and evaluating the 
signal transformation mechanisms of molecular 
assemblies 


(4) Technologies for fabricating and evaluating the 
bio-electric-devices constructed by molecular 
assemblies 


New information processing technologies developed for 
memory, learning, and pattern recognition functions are 
expected to be a key to the realization of bio-computers 
in the future. 
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New Models for Software Architecture (1990-1997) 
Purpose of Research and Development 


New models for software architecture to be developed 
which flexibly and automatically adapt to changing 
circumstances through cooperative problem-solving 
functions of software modules. 


Contents of Research and Development 


(1) Research and development on analysis and modeling 
of a cooperative problem solving process 


(a) Research on analysis and modeling of a coopera- 
tive problem solving process which optimizes 
cooperation among software agents 


(b) Research on analysis and modeling of cooperative 
problem solving processes which optimize 
cooperation between human and software agents 


(2) Research and development of the basic mechanism 
for cooperative architecture 
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(a) Research on mechanism of understanding 
messages with respect to situation (situational 
reasoning) 


(b) Research on the mechanism of changing memory 
structure according to situation change (self- 
reorganization of knowledge representation) 


(c) Research on the mechanism with which each 
agent autonomously allots and executes 
processing in an optimal way (cooperative 
computation) 


(d) Research on the mechanism of taking corre- 
spondence of inputs and outputs between agents 
(semantically adaptive software modules) 


This new model for software architecture is expected to be a 
key technology for software which enables programs: 


1) to make system deveicpment easier; 
2) to make system maintenance easier. 
3) to satisfy various needs,; 

4) to handle unexpected situations. 
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© Program stops when there is logical con- 
‘radition between modules. 

¢ Programmers adjust each other's work 
and rewrite the program to eliminate 


representation 
such contraditions. 


© sell-reorganization of knowledge 











© When there is a logical contrad*tion be- 
tween modules, the modules themselves 
adjust to eliminate it 
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Quantum Functional Devices (1991-2000) 
Purpose of Research and Development 


As we move toward a highly developed information 
society in the 21st century, ultra-high speed and ultra- 
large capacity information processing systems are indis- 
pensable. Si LSIs, which are key components in a data 
processing system, have made remarkable progress by 
the miniaturization of element devices. Stepping into the 
mesoscopic realm in fabrication size, conventional semi- 
conductor devices can not work well due to the appear- 
ance of wuantum phenomena. In order to overcome the 
problem, it will be necessary to control quantum effects 
such as electron tunneling, electron wave interference, 
and energy level quantization and to pursue operational 
principles of devices based on quantum effects. The 
purpose of this project is to establish basic technologies 
for developing innovative devices with ultra-high speed 
and multi-functions by utilizing quantum effects 
appearing in ultrafine structures. 


Significantly improved performance of electronic 
devices including ultra-high speed, ultra-large scale inte- 
gration, and lower power consumption is expected. The 
results are expected to be extensively used in such 
applications as ultra-high-speed, large-capacity com- 
puter system, ultra-high-speed, high-accuracy image pro- 
cessing, subminiature, high-performance automatic 
translation machines, and ultra-high-speed, high- 
accuracy simulation. 
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Contents of Research and Development 


(1) Basic technologies for utilizing various quantum 
effects 


1) Fabrication and characterization technology of 
ultrafine electrical structures 


2) Basic technology for controlling quantum functions 


(2) Device application technologies of quantum 
functional devices 


1) Fabrication technology for clement devices 
utilizing quantun) effects 


2) Integration technology for quantum functional 
device systems 














e When electrons are confined in a quantum wire or quantum 
box whose sectional dimension (about 10nm) is similar to 
the electron wavelength. the quantum effects become 
Conspicuous. 





Quantum effects utilized ter quantum functions! devices 
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< When the phases are shifted 180 degrees > 


Electrons have two different characteristics; particle and wave motion. 
The characteristics of the wave motion appear in the ultrafine structure of a device. 


Example 1 Predominance of the wave motion of electrons, increased coherence ~ 


Example 2 Quantized electron energy im zero-dimensional (quantum-dot) 
Increased information capacity (Applicable to storage devices) 
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Ultimate Manipulation of Atoms or Molecules (1992-2001) 
Purpose of Research and Development 


Recent quick-paced progress in technology for observation 
and manipulation of nanometer-sized entities has enabled 
io expand the degree of freedom for technological develop- 
ment in such fields as new materials, chemistry, electronics, 
biotechnology, and so on. The frontiers of these fields are 
currently shifting from sub-micron to angstrom scale, and it 
is desired to refine the technique of probing and controlling 
sO as to cover ultramicroscopic region allowing direct rec- 
ognition of atoms and molecules. Under these circum- 
stances, the present R&D project concerns the establish- 
ment of technology for precise observation and 
manipulation of single atom or molecule on the surface of 
matter or in free space and its supporting technology. This 
technology is expected to serve as a common, basic 
technology for different fields of industrial technology. 


Contents of Rescarch and Development 


(1) Technology for observing and manipulating atoms 
and molecules on solid surface 


1) To pursue R&D of technology for observing, mea- 
suring and manipulating atoms and molecules on 
the surface of various matters or materials under 
various conditions. 


2) To pursue R&D of technology for measuring, 
analyzing and controlling dynamic features of 
process such as chemical reactions on solid 
surface in real time. 


(2) Technoiogy for observing and manipulating atom 
assemblies in space 


1) To pursue R&D of technology for observing and 
measuring in situ of formation, association, dis- 
sociation and reaction of atom assemb' ics in free 
space. 


2) To pursue R&D of technology for controlling 
motion and reaction of atom assemblies and 
electron transfer between atom assemblies, and 
for building a self-organizing assembly structure. 


(3) Technology for observing and manipulating structure of 
organic molecule 


1) To pursue R&D of technology for identifying 
individual organic molecules and observing and 
manipulating chemical bond and electron state at 
a specified site of molecule. 


(4) Theoretical analysis of atomic and molecular 
processes 
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1) To pursue R&D of technology for theoretically 
analyzing adsorption, release, diffusion and reac- 
tion processes of individual atoms and molecules 
on solid surface. 


2) To pursue R&D of simulation technology for pre- 
cisely predicting atomic and molecular processes 
and their characteristics on purely theoretical basis. 


The present R&D project is expected to exert the 
following effects. 


1) Conducting research for seeking possibilities of 
creating new materials of structure controlled at 
atomic and molecular levels and producing novel 
physical phenomena never encountered in nature, 
as a world center of excellence (COE), will stimu- 
late basic and creative research in Japan and con- 
tribute to the international science communities. 


2) Discoveries of new magnetic, electrical and chem- 
ical properties will enable us to develop innovative 
materials and substances different from existing 
ones and provide long-term, basic technologies to 
support the future of new materials, chemistry, 
electronics, biotechnology and other fields. 


3) To be more specific, problems of resources, energy 
and environment will be solved through R&D of 
basic technologies for creating materials of excel- 
lent refractoriness, abrasion resistance, and anti- 
corrosiveness, as required by power generating 
facilities, and those for accelerating and improving 
accuracy of analysis of biological components, such 
as gene structures. 


Machinery and Aerospace 


Since industrial revolution started, machinery and aero- 
space technologies have been constantly developed and the 
importance of this field is increasing as a key technology 
which build the 21-century world for comfortable, safe and 
convenient life of people. 


We will try to develop smaller and lighter machine, 
which also have higher speed and more functions by 
doing scientific research of physics, biology and chem- 
ical phenomenon and its application, and it is also 
desired to develop new technology with human sense 
and experience. And it is expected that technology 
development which harmonize with human, social life 
and environment will be achieved by synthesizing these 
technologies. 


Advanced Material-Processing and Machining System 


(1986-1993) 


Purpose o: Research and Development 


In the field of advanced technology which will support the 
future of Japan, such as energy, precision machine, elec- 
tronics, aerospace and so on, it is being difficult to improve 
ability of machines which was required for advanced 
technology industry, because the specifications of material 
become higher and new hard-to-machine material is being 
used. 


4.1 










































































On the other hand, the application of energy beams such 
as excimer laser and ion beam to precision machining 
technology or usage of the parts machined by these 
beams or new concept machining equipment may make 
it possible to achieve ultra precision machining by a 
totally new method. 


In this situation, it is the subject of this R&D project to 
develop high-power excimer laser equipments, high energy 
ion beam equipments and ultra-precision machining equip- 
ments to enable the ultra precision machining which is 
required by advanced technology industry, and to develop 
advanced material processing and machining technology 
using these equipments and measurement and evaluation 
technology which support them. 


Content of Research and Development 

(1) R&D on advanced material processing and 
machining equipment 
1) R&D of excimer laser technology 
Development of high-power, high-repetition and 
long-life excimer laser technology which enables 
various kinds of surface processing with chemical 


reaction caused by high photon energy emitted in the 
ultra-violet region. 


2) R&D of ion beam technology 


Development of focused, clustered and wide-range 
energy ion beams and of large current, high energy ion 
beam technology which creates durable material sur- 
faces for coriusion and wear and heat-resistant surfaces. 


3) R&D of ultra precision machining technology 


Development of ultra precision machining tech- 
nology for highly efficient, highly accurate pro- 
cessing with nanometer-order of complex, three- 
dimensional parts by using in-process sensing and 
other new technology. 


(2) R&D on advanced material processing technology 


Development of advanced material processing tech- 
nology employing excimer lasers and ion beams. 


(3) R&D on supporting technology 


R&D of ultra precision measurement and evalua- 
tion technologies for support of advanced material- 
processing and machining technology. 

(4) R&D on total system technology 


Development of a total, interactive system concept. 
Design of tests for advanced material-processing and 
machining system. 














High Power Excimer Laser 

An excimer, short for “excited drmer’’. can ext only in an 
excited energy siate. maiang possible for ds use m the 
generation of tugh power. short pulse laser beams. Excamer 
lasers ert kgs in the uilra wolet region The photon ener- 
ges of the laser beams are gh enough to selectively and ef- 
fcrently actwate cherwca! bonds. and the laser beam can be 
focused 'o the order of submicron so as to perform micro- 
faprcahon of mcro-bthoqraphy 








implantation through controfing the bear's energy. every 
material can be pul on or mto other matenals at 


the 
depth from the surfaces in this way, extremely high 
mult-layers or mviified surface layers with numerous 
bons cn be formed on ordinary materials 





Saper/Hyper-Sonic Transport Propelsion System (1989-1998) 
Purpose of Research and Development 


Raptdly increasing demand for high speed air transpor- 
tation spurs the development of a super/hyper-sonic 
transport (or SST/HST). 


Based on recent technology developments, a super/ 
hyper-sonic transport system which can fly from Tokyo 
to New York in three to five hours, is expected to de in 
the early 21st century. 
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The propulsion system is one of the key areas among the 
highly advanced technologies needed for the SST/HST. 


This research and development program aims to integrate a 
“Ramjet” and a “High Performance Turbojet” into the 
single propulsion system called a “Combined Cycle 
Engine”. 

Content of Research and Development 


The goal of the ten year program is to demonstrate the 
new concept engine’s high performance, including its 
fuel efficiency and environmental acceptability 
throughout Mach 0 to 5. 


In addition, research and development of a high efficiency 
power generating gas turbine is also carried out in this 
project. The raising of gas temperature is of increasing 
interest that has close relation with the turbojet. 


The following are the major goals of the program. 


(1) Research and development of a high-efficiency/ 
high-power ramjet which realizes reliable operation at 
about Mach 5. 


(2) Research and development of a high-efficiency/ 
high-power turbojet with a reasonable size for integra- 
tion with the ramjet. 


(3) Research and development of a measurement and 
control system which will provide highly advanced 
and effective measurement and control of the entire 
engine. 


(4) Research and development of a total system, 
including the establishment of the most effective 
integration of subsystems with a variable geometry. 


(5) Research and development of a super high teraper- 
ature gas-generator which will be installed 2s a core 


of the power generator. 


Micromachine Technology (1991-2000) 
Purpose of Research and Devciopment 


Power plants, jet engines, and other large complex indus- 
trial systems must meet the two contrary requirements of 
further improving reliability and reducing maintenance 
cost. 


Establishmertt of the new technology is desired by which the 
complex systems will be inspected and repaired in the 
restricted spaces inside the systems without disassembling 
them. 


One of the important problems for elevating the level of 
medical treatment is reducing pains incidenially to diag- 
nosis and treatment to a minimum level. Development of 
new medical equipment technology is also required by 
which diagnosis and treatment will be achieved from inside 
the body to minimize the surgical operation. 
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The final target of this project is to establish a microma- 
chine technology system composed of microscopic func- 
tional elements, capable of moving both in complex devices 
like power plants and in narrow parts of living bodies and 
performing a particular work on its own. 


Content of Research and Development 
(1) Microcapsule 


R&D of the element technologies and the systemati- 
zation technologies for the capsule-type microma- 
chine which will drift in the water flow and detect 
the position of flaws on the pipes will be carried out. 


(2) Mother ship 


R&D of the element technologies and the systemati- 
zation technologies for the micromachine which will 
act as a mother ship, transporting inspection and 
operation modules near the flaw position, supplying 
the energy to both modules and acting as a communi- 
cation link between the modules and outside control 
center, will be carried out. 


(3) Inspection module without wire 


R&D of the element technologies and the systemati- 
zation technologies for cableless micromachine which 


will move inside pipes, inspect and analyze flaws in 
detail and report the results to the outside control 
center through the mother ship will be carried out. 


(4) Operation module with wire 


R&D of the element technologies and the systemati- 
zation technologies for cabled micromachine which 
will repair flaws and gather samples will be carried out. 


(5) Total system 


Research of the total micromachine system for 
industrial and medical use will be carried out. 


Natural Resources 


In the future, the weight of the exploration and development 
of underground resources, such as petroleum, coal, and 
minerals. is expected to shift to the wealth that has been 
difficult to discover and develop with conventional tech- 
nology because of the complex structure and the depths of 
underground. Therefore, it is necessary to actively advance 
the research and development of the technology intended 
for accurately and efficiently estimating and detecting the 
positions of the resources existing in the depths of under- 
ground, and the technology for developing the deep-seabed 
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minerals and other resources that have already been discov- 
ered but are difficult to develop on a commercial basis for 
technological and/or economical reasons. Also, since natural 
resources originally are finite in quantity, it is important to 
develop their advanced utilization and re-utilization tech- 
nology that is highly efficient and provides maximum 
environmental protection. 


Manganese Nodule Mining System (1981-1996) 
Purpose of Research and Development 


Manganese nodules containing nickel, copper, cobalt, and 
manganese have been found spread over wide regions of the 
floor of the Pacific and also in several other areas of the 
world’s oceans where waters depth ranges from 4,000-6,000 
m. Though these metals are essential and dispensable 
resources for human life and industrial activities, the land 
based reserves of these metals are unequally distributed and 
gradually being depleted. 


Manganese nodule deposits are found worldwide on the 
ocean bed in international waters in large quantities. 
They can be thought of as attractive and stable resources, 


economically. From this point of view, new technology 
for mining manganese nodules from the deep ocean floor 
needs to be developed. 


Content of Research and Development 


This research and development project is developing the 
mining system technology for mining manganese nod- 
ules from deep seabeds using a highly efficient and highly 
reliable fluid dredge process. This project is also devel- 
oping the technology for offshore oil field development 
in deep water. 


(1) The mining system consists of a total system and 
subsystems, and based on conceptual design, ele- 
ment technology development operations and func- 
tion verification tests will be performed to establish 
the fundamental technology required for mining test. 


(2) For offshore oil field development technologies, the 
technological development and functional verifica- 
tion tests for handling and gas-lift of system will be 
performed to establish the fundamental technology 
required for verification test in the ocean. 


(3) After the manufacturing of testing equipment based 
on the results of items (1) and (2) above, the ocean 
test will be conducted to establish technology. 
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An outline of the systems is given below. 


1) Total system: Integrates the detailed design of 
each subsystem to achieve operational matching 
detween the subsystems. 


2) Collecting system: Collects manganese nodules 
with the towing type and size selecting type 
collector operated by fluid dredge process. 


3) Lifting system: Transports collected manganese 
nodules perpendicularly to a mining ship. 


4) Handling system: Suspends and tows submersible 
equipment from the mining ship. Also, lowers the 
equipment into the sea and recovers the equipment 
from the sea. 


5) Measurement and control system: Provides data 
measurement as well as supervision and control 
of each system in integrated from during their 
movements from the seabed to the mining ship. 
[as published] 


Research and development of offshore oil field 
development technologies: Handling technology 
for the lowering and recovering of submersible 
equipment into the sea and from the sea for oil 
field development in deep water, and gas-lift 
technology for artificial oil production using high 
pressure gas injection. 
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Human, Life and Society 


To realize the society in which people feel comfortable 
and satisfied, new viewpoints are being introduced 
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which puts emphasis on human beings and their life. In 
this trend, it is required to establish the basic science and 
technology directly related to human beings and their 
life. It is also necessary to break through the current 
technological restrictions into new frontier to enhance 
the human activities and to obtain variety in selection. 


It is expected that these technologies will promote com- 
fortable and satisfied society in which people enjoy self- 
realization by appreciating their own choice in selection 
based on the human-oriented technology. 


Underground Space Development Technology (1989-1995) 
Purpose of Research and Development 


In Japan, dense national population (120,000,000) and 
narrow national land area (370,000 m7) result in overpopu- 
lated conditions in areas such as those around large cities, and 
three-dimensional and synthetic utilization of unused spaces 
and preservation of environment become large subject to be 
researched. In these circumstances, deeper underground 
space (geo-front) is expected as a space resource (new fron- 
tier) to mitigate above conditions. For this purpose, technol- 
ogies already established are insufficient, and therefore, it is 
expected that new technologies should be developed to con- 
struct and utilize underground spaces. Consequently, satis- 
fied lives will be orought about by construction of life and 
social infrastructures using the technologies. 


Content of Research and Development 


Technologies are developed to construct and utilize an 
underground dome (50 m diameter, 30 m high, greater 
than 50 m below ground level), so that the underground 
space may prompt to be utilized as the life and social 
infrastructures. 


(1) Geological survey and evaluation technology 


Crosshole tomography techniques based on CT scan- 
ning techniques put into practical use in the field of 
medical facilities will be applied to a survey and an 
evaluation for the underground structure by using 
elastic wave, electromagnetic wave and electric resis- 
tance. High energy oscillators, receivers and data anal- 
ysis methods used for the techniques will be developed. 


(2) Dome construction technology 


In order to construct the underground dome, dome 
structure and construction technologies based on new 
conceptions will be developed. A machine 2nd tech- 
niques necessary to construct the dome, such as a shield 
machine for sharp curved tunnels, rock-bolting tech- 
niques, and automated excavating and lining tech- 
niques for use in muddy water will be developed. 


(3) Environment conditioning and hazard prevention 
technology 


To overcome the disadvantages inherent to the 
underground and to secure safety, techniques for 
environment conditioning and hazard prevention 
will be developed. 
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Human Sensory Measurement Application Technology 
(1990-1998) 


Purpose of Research and Development 


In order to realize a more comfortable and satisfied life, we 
should stop our way of thinking such as pursuit for effi- 
ciency and convenience, or for enhancing productivity, 
improving functions, speed and capacity. Instead, we should 
change our viewpoint into human beings and their life. 


For this purpose, it is necessary to develop new funda- 
mental technologies such as understanding and serving 
for human beings and their life. 


The purpose of this project is to establish basic technolo- 
gies for human beings and their life through development 
of measuring technology of physiological and mental influ- 
ence, through that of analysis technology for correlation 
between stimuli, responses and sensory factors. 


In other words, this project is for both leading a more 
comfortable and satisfied life with user-friendly products 
and environment with less stress, and offering scientific 
indices for best individual selection. 


Through offering the multi selection system for individual 
human being, that is, “Dynamism between proposition 


and selection”, he will be able to establish himself by 
taking his best choice based upon scientific information 
for objective judgment. 


Content of Research and Development 


In order to improve daily-life products, working and 
living environments so that they reflect evaluation of 
human being, research and development have been 
carried out on technologies of easy and quantitative 
measurement of various human characteristics. 


(1) Technology for measuring physiological influences 


Physiological influence measurement technology 
which can easily measure physiological influences by 
detecting brain wave, stress hormone, without 
hurting the subject. 


(2) Analysis technology for correlation between external 
stimuli, physiological responses and sensory factors 


Correlation analysis technology to obtain significant 
statistical data on the correlation among external 
stimuli, physiological factors and the human senses. 


(3) Stimulated environment presentation technology 


Stimulated environment presentation technology 
which can efficiently generate and control heat, 
sound, light and other external stimuli that influence 
the human senses. 
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Medical and Welfare 


The population ratio of the aged in Japan is increasing 
very rapidly that never happened in the world. In the 
coming aged-society, there will be changes in the condi- 
tion of public life such as follows: change of disease 
variation, healthy awareness, demands of the healthy 
aged for a life worth living and living socially, needs of 
promotion of self-reliance of the disabled aged and 
handicapped person and reduce of loads of helpers for 
them. 


To cope with the situation, it is strongly required that 
synthetic propulsion of research and development of med- 
ical and welfare technology and spread of the apparatus. 


Research and Development Programs 

Non-Invasive Continuous Blood Glucose Monitoring in 
System (1990-1993) 

Purpose of Research and Development 


The purpose of this project is to develop non-invasive 
continuous blood glucose monitoring in system to keep 
diabetic patients’ blood glucose level at normal level. 


Contents of Research and Development 


In this project, instead of a blood sample, a suction 
effusion fluid, which is collected by a weak evacuation of 
the skin and contains the same glucose level as in blood, 
is used. 


Optical Tomographic Imaging System (1992-1998) 
Purpose of Research and Development 


The purpose of this project is to develop diagnostic 
system which can o+tain tomographic images of oxygen 
metabolism in living bodies by the CT (Computed 
Tomography) method using near infrared light. 


Contents of Research and Development 


This project is to develop an optical tomographic imaging 
system which can obtain tomographic images of oxygen 
metabolism in living bodies by the CT method using near 
infrared light transmissible through living bodies and 
monitor patients non-invasively and continuously. 


This system comprises near infrared pulsed light sources, 
light guides, an optical scanning unit, detectors, a data 
processor and an image processor. 
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Schematic Olagram of the System ; ; Stereotactic Treatment System for Cancer (1992-1995) 
Purpose of Research and Development 


The purpose of this project is to develop a treatment 
system for cancer, in which effective treatment is made 
successfully by applying high dose of X-ray irradiation to a 
lesion with almost no injury to normal tissue surrounding 
the lesion anywhere in the whole body. 


Contents of Research and Development 


This project is to develop the stereotactic treatment system 
for cancer, which consists of the therapy planning system 
which calculates a location of the cancer lesion by X-ray CT 
or the like, the irradiation head which gives X-ray irradia- 
tion stereotactically and quantitatively to the lesion in 
accordance with the lesion displacement couch which exe- 
cutes position control so as to attain X-ray irradiation with 
respect to the shape of cancer lesion. 
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Schematic Diagram of the Sysiem 



































C! to reearesy 
a Srem _ 
-> e & Creremt bio. omwnt Contre? mvt 
St) emerme * : = bomen © J Radicthe: sey Sy! 















































Digital Hearing Aids (1990-1994) 
Purpose of Research and Development 


The purpose of this project is to develop a hearing aid 
with improved speech intelligibility and comforting 
sound realized by digital signal processing. because 
hearing aids conventionally available on the market are 
mostly analog type, with inherent drawbacks in speech 
intelligibility and comfort. 


Contents of Research and Development 





This project is to develop a new digital type hearing aid 
by developing new digital signal processing technology 
for improving the frequency and temporal resolution, 
and to develop new methods for noise reduction, 
fitting the hearing aid’s characteristics, and hearing 
evaluation. 
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Schematic Diagram of the System 
































Gaga! processing Cll Aske 
— — err “ 
= ; ] Oegne sage ye Gass 
——— proceso . 
- - VO macroghone 





Conceptional Drawing ' 
of the Completed System \ 
\ 












\ 
1 












Ambulatory Apparatus With Weight Bearing Control 
(1991-1995) 


Purpose of Research and Development 


The purpose of this project is to develop an apparatus 
which controls the length of the leg-support, and assists 
the handicapped with a gait disturbance to achieve 
ambulation by two legs for them. 


Contents of Research and Development 


This project aims to develop an apparatus which has the 
characteristics closely like that of the human gait by 
controlling the length of the leg support, and achieves 
level walking without a high consumption of human 


power. 

Schematic Diagram of the System 
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Next-Generation Dental Product Engineering System 
(1993-1997) 


Purpose of Research and Development 


Depression of oral functions in the aged in Japan has 
become a serious problem with the increase in the aging 
population. The depression—the decrease in oral func- 
tion such as mastication, conversation and aesthetic 
aspects—is caused by the falling out of permanent teeth. 


Therefore, this project is to develop a total system for 
diagnosing, designing and producing oral devices that 
best fit to patients. 


Contents of Research and Development 


This project is to develop a total system—computer 
aided prosthetic system—for diagnosing, designing and 
producing dental product which best fit to patients, 
based on morphological 3 dimensional information of 
the oral cavity by optical measuring system. 
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Evacuation Care System (1989-1993) 
Purpose of Research and Development 


The purpose of this project is to develop a system to 
remove the solidified feces stagnating in the rectum by 
suction with crushing and softening by an ultrasonic 
system, in order to solve the problem for the evacuating 
difficulty come by bedridden aged people and patients 
with neuroparalysis. 


Contents of Research and Development 
In this project, an evacuating system will be developed 


for removing the solidified feces stagnating in the 
rectum with suction, which are crushed and softened 
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by using an ultrasonic system with a rectal washing 
unit, without leaking out the bad odor outside. 


This system is composed of an ultrasonic oscillating 
and vibrating unit, a rectal washing and a safety- 
system, thereby, evacuating treatment can be safely 
and exactly operated within a short time, and also, 
physical and mental pain and burdens can be reduced 
for both patients and caretakers, as features of this 


system. 
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Therapeutic Training System for Preventing the 
Incontinence of Urine (1991-1994) 


Purpose of Research and Development 


The purpose of this project is to develop therapeutic 
training system for preventing the incontinence of 
urine by measuring methods of the urine without 
directly contacting internal organs and using bio- 
feedback system, in order to free patients from the use 
of diapers and let them join in social activities more 
positively. 


Contents of Research and Development 


In this project, following total system will be developed 
for the prevention of the incontinence of urine and 
enabling its sufferers to enjoy their daily lives activity. 
The total system consists of: 


1) measuring methods of the urine amount in the 
bladder of a patient without directly contacting 
internal organs, 


2) controlling methods for both contraction or 
loosening of patient’s diuretic stimulation or 
iontophoresis, 


3) a compact light-weight bio-feedback system. 
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System for Supporting Independent Evacuation (1993-1998) 
Purpose of Research and Development 


System for supporting independent evacuation by using a 
bedside portable toilet with a warm water washer, a preser- 
vation freezer of feces, a strong odor absorber and an easy 
processing mechanism as well as a lifter that supports the 
transfer from bed to toilet will be developed for prevailing 
to be bedridden and for reducing the loads of caretakers. 


Contents for Research and Development 


A system being developed in this project consists of a 
lightweight low-cost bed that enables the transformation of 
body posture from lying to sitting positions in order to 
move from bed to toilet, a lifter that reduces the weight 
loaded to the leg or pelvis and facilitates the move from 
bed to toilet, a portable toilet that can be used in rooms 
and has functions of warm-water washing, strong odor 
absorbing and preservation freezer, and a device for pro- 
cessing feces consisting of an easy packing container that 
can be disposed in a toilet to process the feces cleanly. 
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Three-Dimensional I Display Unit for the 
Blind (1989-1993) ’ 

Purpose of Research and Development 


The purpose of this project is to develop an information 
display unit using vertically moving pins to present three- 
dimensional information in order to recognize three- 
dimensional information for many visual handicapped 
people. 


Contents of Research and Development 


This project is to develop a three-dimensional informa- 
tion display unit which uses pins arranged on a plane to 
represent information on computer display images. 
Information on the display is transmitted to the pin unit 
and is converted to vertical movement of individual 
pins. A blind operator touches the artificial three- 
dimensional pin display and recognizes information. 


Out test unit consists of an image input device, a computer 
system, and a three-dimensional information. The com- 
puter system processes image data and edits input informa- 
tion. It then rewrites it in algorithm form to enable the blind 
to easily recognize the resulting three-dimensional output. 


The three-dimensional pin display has a 64 x 64 arrange- 
ment (4,096 pins in total). The processed images informa- 
tion from the computer system is displayed as artificial 
three-dimensional information by the vertical movement 
of individual pins, which are controlled with individual 
pin actuators. 


Schematic Diagram of the System 
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Compeebeasive System for Supporting Wheelchairs 
(1993-1998) " 


Purpose of Research and Development 


A design and manufacturing support system to improve 
the adaptability of wheelchairs to the users and a low- 
cost and small-size transportation support system used 
in public space will be developed. 


Contents of Research and Development 


In this project a design and manufacturing support 
system as well as a transportation support system will be 
developed. By designating the characteristics and the 
dimension of a wheelchair user the first system supports 
a design of wheelchairs best fit to a user and provides 
with data necessary to produce wheelchairs. The second 
system includes a low-cost and small-size staircase lifter 
that can be set up in a public space with a minimal 
amount of construction work. 


Schematic Diagram of the System 
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Survey on International R&D Cooperation in the Field 
edical and Welfare Equipment (1992- ) 


i; 


Requirement for the development of medical and wel- 
fare devices is getting stronger because of the increase of 
adults’ diseases such as cardiac disorders and of the 
increase of patients needing daily care as a result of a 
progress of aging. These problems are common in 
advanced countries. On the other hand, in the devel- 
oping countries the structure of the diseases and the 
environment for using medical equipment is greatly 
different from that of the advanced countries. Medica! 
equipment developed in the advanced countries there- 
fore cannot perform their full functions and conse- 
quently technologies to adapt medical equipment to the 
use in developing countries is required to be developed. 








Taking into these circumstances the environment and 
conditions will be surveyed to conduct an international 
R&D cooperation in the field of medical and welfare 
apparatus. 


Descripti 


In 1993 FY possible R&D theme will be selected and its 
detailed plan will be established to carry out the actual 
R&D in the future. 


Fundamental Research on Medical Welfare F-quipment 
Technologies (1993- ) 


Purpose of Research 


In a development of policy for research on welfare 
apparatus technologies, it is important that the technol- 
ogies correspond with an advanced age society in geo- 
metrical progression. 


Therefore, fundamental research on medical welfare 
equipment technologies are enforced for the purpose of 
strengthening study on medical welfare equipment tech- 
nologies that related to variety of research fields and of 
extending research field on equipment technologies. 


Contents of Research 
The following research is started in fiscal 1993. 


1. Fundamental research on sensory substitution feed- 
back systems for motor function training. 


2. Fundamental research on human interface tech- 
nology on outdoor activity of senior and handi- 
capped. 


3. Fundamental research on the analysis of nerve fiber 
regeneration process. 


4. Fundamental research acquisition of visual informa- 
tion for the blind. 


Pruject for the Collection, Analysis and Distribution of 
Information on Medical Welfare Equipment (1993- ) 


1. Research Study for Technology Transfer to Welfare 
Apparatus Purpose 


The aim is to excavate technology seeds and to adapt the 
seeds to user’s needs by seizing industrial technologies 
which are applicable to medical welfare equipment. 


Contents 


Suggestion of research themes for engineers which are 
based on user’s needs, seizing new technologies appli- 
cable to medical welfare equipment and presentation for 
engineers, adaptation of technological seeds to user’s 
needs and presentation of the apparatus image for users 
and consideration of the apparatus image by users and 
improvement. 
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2. Data Base Construction 
Purpose 


Make a data base of sensational character such as vision, 
hearing and physical strength of the aged and handicapped 
person for “high-tech” comfortable and satisfied medical 
welfare equipment. 


Contents 


Accumulation of sensational character and physical data 
of the aged and handicapped person which are necessary 
for R&D of medical welfare equipment and to make a data 
base of that for easy use for designing and development of 
the equipment. Making data base of technologicai seeds. 


Project for Promoting the Development of Practical 
Medical Welfare Equipment (1993- ) 


Purpose 


It is normally difficult for a private enterprise alone to 
commercialize new technologies that is applicable to 
medical welfare equipment, because the marketing and 
development risk is generally high about medical welfare 
equipment. 


Description 


This project financially supports the development of 
medical welfare equipment that is based on new technol- 
ogies developed under the national R&D programs for 
medical and welfare equipment as well as under inde- 
pendent R&D by national research laboratories or pri- 
vate enterprises. 


Leading Research (SENDO KENKYU) 
—Purpose 


AIST focuses on the following R&D areas of the 
industrial science and technology. 


(1) The fundamental and creative R&D which will 
contribute to a further development of the 
economy and society. 


(2) The mission oriented R&D to attain the social 
goal. 


In the fields mentioned above, especially in the fields 
of fundamental and creative R&D, most subjects are 
difficult to undertake as R&D projects immediately 
because of the technological uncertainty though the 
possibilities of promoting such projects in the future 
can not be rejected. In order to promote the R&D 
effectively and systematically, the Leading Research 
(SENDO KENKYU .... in Japanese) Scheme aims to 
cope with this type of R&D and evaluate before it is 
led to the stage of R&D project. 
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Representative Structure of integrated Advanced Materials 


—Themes 


Themes selected for the Scheme may be ones which 
are difficult to undertake as projects in short time 
owing to the reason as follows: 


(1) Additional studies are necessary because of the 
technological uncertainty. 


(2) Objective must be narrowed in order to start 
project style R&D. 


(3) Pre-project investigation on the possibility and/or 
scheme for international collaboration. 


(4) It’s necessary to consider in various aspects 
because of complicated and deep relation to the 
social system. 


—Procedure 


R&D on the above themes wili generally be imple- 
mented in the following way: 


(1) R&D will be conducted primarily by the laboratories 
belonging to the AIST, and when necessary, univer- 
sities and private firms. 


(2) The average period for 2-3 years. (It may extend 
up to a maximum of 5 years.) 


— Fusion Materials With Higher Older tStructure 
(1993- ) 
Purpose of Research and Development 


To develop new concepts for simultaneous structural con- 
trol of inorganic bulk materials at each and every scale 
(i.e., structural integration), from the atomic and molecular 
to the macro-scale, and concurrently, finding and formu- 
lating new seeds for materials processing. To examine the 


feasibility for creation of inorganic materials which inte- 
grate diverse functions (mechanical, electrical, chemical). 


Contents of Research and Development 
(1) Basic process technology for integration 


Technologies, based on known phenomena such as 
solid solution and precipitation, for controlling 
internal interfaces in heterogeneous structure (e.g., 
interfaces between grains with different size and 
scale), allowing simultaneous control of orientation 
and arrangement of grains at each and every scale. 


(2) Basic technology for integrating functional elements 


Technologies allowing incorporation of nano-scale 
functional elements, with simultaneous control of 
structures at the micro and/or macro-scale. 


(3) Basic technology for analysis and evaluation 


Technologies aimed to identify and evaluate control- 
ling key factors to integrated materials, that eventu- 
ally lead to structural optimization. Analysis and 
evaluation of properties of the developed materials. 


Autonomous Reaction Materials (1993- ) 
Purpose of Research and Development 


Research on the synthesis and development of autono- 
mous polymeric materials that change their molecular 
structure and/or aggregation state responding to stimuli 
such as light, temperature, electricity, and chemical 
substances is made. Through clarifying co-relationship 
among stimulus-structure-movement and creating a 
function of reacting to multiple stimuli, autonomous 
reaction materials which realize movement and func- 
tions of high levels under a wide variety of stimuli and 
conditions are developed. 









































(1) Design and synthesis of autonomous materials 


Search for materials which change their structure 
and/or aggregation state from biopolymers and syn- 
thesized polymers is made. 

(2) Search for the synthesis of fixed materials 


Materials fixation technology which makes highly 
efficient and reliable response is developed. 


(3) Clarification of mechanism and function assessmer* 
Assessments of stimuli reacting materials and rixed 


materials as well as elucidation of stimuli reacting 
mechanism are made. 


J for Preservation and 
U Son of Funtiiie of Troptal Orqssiame) (1993) 
Purpose of Research and Development 


In tropical areas there is wide variety of biological 
species with unknown useful functions. These species are 
considered to be valuable resources. Basic researches will 
be carried out to conserve biological diversity in tropical 
area and also to utilize biological functions. 


Contents of Research and Development 


(1) Survey on the present status of conservation of 
organisms with useful functions 


(2) New methods of isolation, cultivation, classification 
and conservation for ex-situ conservation of tropical 
organisms 


(3) Screening systems for useful functions of tropical 
organisms 


(4) Survey for making joint research groups among Japan, 
USA, and Europe to promote global cooperation 
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Stuemutus Configuration change ol 
speciic motecuies 
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The conhguration change of specific molecules is induced by stimuli such 2s light, heat. electric field, pH 
of ordered structure (b). The shape and/or property of the polymenc maternal changes depending on the simul. 
Contents of Research and Development 
























































Femtosecond Technology (1°93- ) 
Purpose of Research and Development 


The word “Femtosecond (10°'*[sec]) Technology” is a 
coinage that denotes research activities concerning ultra- 
fast phenomena around 100 femtoseconds or shorter. It 
includes but is not limited to electrooptic sampling, 
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soliton transmission, and several other femtosecond- 
regime electronics and optics. There are significant tech- 
nology gaps between picosecond technologies and fem- 
tosecond technologies for many technology fields 
including electronics and optics. It is expected that the 
femtosecond technology will contribute to the future 
information society as one of infrastructures. 

Contents of Research and Development 

(1) Research on physics of femtosecond phenomena 
(2) Research on manipulation of femtosecond phenomena 


(3) Research on the basic technologies for the transmis- 
sion and control of femtosecond pulses 


Ecofactory (1993- ) 
Purpose of Research and Development 


To establish technologies for achieving harmony with 
the global ecological system through the establishment of 
Ecofactory technology, leading and basic research for the 
production system technology, restoration system tech- 
nology and system technology are advanced. 


Contents of Research and Development 
(1) Global concurrent design technology 


The development of products design and process 
design technologies for concurrently minimizing the 
burden on the ecological system through the entire 
life cycle of the products. 


(2) Waste reduction machining technology 


The establishment of technologies for machining 
and assembling products of easily disassembled 
structures as well as advanced materials of excellent 
recyclability. 


(3) Technology for automatic disassembling robot 
system 


Disassembling robots (dismantling robots) are to be 
developed to increase the recycling ratios of 
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Qensemh ond doatagmart on Ge eration. measurement 
and control of femtosecond optical pulses and elecincal pulses 
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(4) High-quality materials recycling technology with 
high-efficiency 


The development of a technology enabling the high 
quality recycling of recovered materials. 


(5) Ecofactory systems technology 


The development of systems technologies for 






































machined and assembled products. designing, assessing and operating the Ecofactory. 
Maternal and energy resources 
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Ill. Completed Projects 
(Unit: milion yen) 
Project Ramme Peet | Sere Outten ot Prageci AbD Rests 
3 \iomeee with Cee | 1981- | about —| Development of heat resistant afloys whch have hugh | Experimental lurbsne blades and lurbwne desks lor a je! 
3 and urutorm Grsiribution of hard perucies tous types of aBoys with worlds greates! 
Strength and by estabkstung for manutac 
z tuning products of compécaied shapes from those 
: _ foo} a toys or cea 
Aévanced Cornpesitz 1981 ~ about |Devetopment of advanced composite matenais which |A carbon fiber remlorced composite ial which 
Mate wes 19868 4.649 |are kghtter than alurrenum alioys and stronger than hugh performance resin as material was deve 





\nee Sesmatee testest 1981 ~ about Development of synthetic membranes which can Seperation membranes for production of absolute 
Wew Separaber | echeotogy 1990 4.179 |separate and punty maxed gases or liquid mxtures by | ethanol. concentraton of organic Compounds in water. 
ubhong Gflerences in the property of subsiances. resoluhon of racermc amino acids. and seperation o/ 
carbon monoxide or oxygen from mexiure with rmetrogen 
have been esiabkshed. 


























11.262 |high temperature to be used as materials lor gas tur- | stand hugh temperature | - | were developed as 





























F otter 1967 ~ about Economic production of olefines by Grrect cractung of |N was proved that thermal cracking method 3 

Otefine 1972 1,200 ‘crude od ang method from the data of test plants whch 
- | _ a Ee Gn Cou er Se. 

¥ trehee Protection irom 1975 ~ about Technology for producing olefines fru ‘oa large pilot plant wes consirucied which can 

ws Meevy Of es Rew Materia! 1981 13.800 icontent heavy of fraction. 





120 tons of crude od per day. The plant ran 
Continvousty 














| 1000 hours 
Ci Chemical Technology 1980 ~ | about R&D on a technology for the economic production of Technology for producing gas was estabkshed which 
1986 | 10,500 |basic chemicals from C1 compounds. based on membrane methods to isolate 
| synthetic gas from coai and natural gas. 
Biereactor 1981- | about Technology for mdusinal utdization of very ethcrent b+ | Bioreactor systems that achieve reactions for produc 
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Electromes intermatioe ame Coswmeatcatios 
| 


Outline of Project 





10,100 





|B on computer tech 


R&D on large scale computer system 
perlormance toward the LSI 
generation. 


bo nce = the —e 





nology tor recognition and 
processing of patiern information such as characters, 
jpictures, objects, and , which have 
difficult to be dealt with by computer. 

















1981 ~ 
1 





real ety Gro comput haseuase Sens to eamuane, 

inpuVoutput units, and semiconductor devices for utiliz 

ing the computer efficiently have been developed 

Input devices and apparatuses tor pattern information 

Se have 
R&D, opti- 


developed. By u these resulis 


cal character readers image processing systems 
have been put to Practical use. 








Tnab onan opto-electronic sysiem of precise measure- 


image 
such as in 8 plant where electromagnetic indcution or 
a | Corrosive gas etc. exisis. 


ee ee —-—-—— — 


. R&D on lortibed ICs which can withstand any external 


conditions such as high energy irradiation, high tem- 
perature and mechamcal vibrations and shocks. Th 
are necessary to construct electronics systems wich 
reliably operate under hazardous environments such 

as space, nuclear reator and vehicie. 








1981 ~ 
1 








= 


'|RBD of @ high speed computing sysiem lor process: | 


i \onrbuted on 
software lor paratiel processing have been developed. pacity and hi 





Prototype system for ofl refining plants have been con- 
oN wad ee pamee heey ay onde ge 
tablished, which are utilized for measurement and 
contro! in various kinds of plants with sufficient safety 
and reliability. 





vironmental conditions: radiation esas, temperature 
225°C, vibration 40G, impact 5,000G 





Josephson junction devices and GaAs devices have 
. High-speed parallel processors for 
and memory units of large ca- 
have been put to practical use, 
which have contr to progress in fields of process- 
ing of satelite image data, meterological forecasting, 
sophisticated tion, elc. 





— |Development of semiconductor devices which utilize 


various electronic phenomena appearing in semicon- 
ductor hetero-struciures with monolayer accuracy. 











Resonant hot electron transistors (RHET) were ) fabri. 
caled, which showed high speed, high gain perfor- 
mance. Fabrication of majority logic circuits and full 
ladder circuits by RHETs only & qualer of the number 

conventional transistors 








on-insulator | 














Mecseer sae sercepece 











set Engines tor Aircraft 





1973~ | about 
1980 





13,700 





R&D on duect 
closed system which uses 


purposes high-temperature gas-cooled reactor: in the 
steelmaking process for the solution of pollution by 


—--. rid of dependence on | 
coking { 


Steaua pape are 











fase estas cones 


dur etc were established and 


2nd term. 
a eS 


nents with the appkcation of the laser on the metatwork- 
ing process 


Research and development work on the observation | 

sysiem carned on Japanese 

oa aa 
was conducted 
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Project Name 





_ 
Kdvenced Robot Technology 


| 1983~— 


Period 


1990 


| about — 


Total Ex- 
penditure 


15,500 


Outline of Project 





~] R&D on advanced robot technology and basic tech- 


~—— lor sysiems to support people working un- 
der difficull of dangerous conditions. 


As elementary technoigies, the actuator providing 10 
times improved power per weight irom the conven. 
tional one, high density tactile sensor for the finger- 
lip of the robot hand, t fiber optic ope 
for the navigation of the mobile robot and the t:ans- 
i method to maintain the availability 
temperature Conan were 
developed With the employment of these developed 
devices, the tele-operated robot for the inspection 
and maintenance of nuclear Power planis, subsea 
robot for the maintenance, inspection and repai of 
ocean exploitation and so on were manulaciured. 
Furthermore, the technical feasibility of the deve- 
loped robots was successfully evaluaied. 





Natucal Resources Machinery and Aeraspace| 


Desulfurization Process 


Dritting Rig 


Subsea Oll Production Sysiem 


|Remote Controtied Undersea Olt | 


Resource Recovery Technology | 7 


1966 ~ 
1971 





about 
2,700 





4,500 


about 
1,300 | 

about 
11,300 


| _ 
about 
18,200 


R&D on the stack gas desulfurization technology for 
removing SO; gas from afier-combustion gas emis- 
sions, and on the direct heavy oil desulfurization 
technology for removing sulfur content direcily from 
heavy oils Backgrounds; As heavy oil consumption 
increased, the sulfur content in the heavy oils came 
to be released as an SO: gas inio atmosphere, and 
thus m ny social problems were occurred. 


[R&D on completely new types of oil drilling equip-| 





ment capable of operating in deep oceans. Back- 
i ground; There was a tendency for oil drilling sites to 
| progress from land through seashores to continetal 
she es 


Not only the desulfurization technology was being put 
into use al large-scale therma! power plants, but also 
did the Government take the initiative in developing 
the technology when environmental pollution began 
receiving social attention. These have significantly 
advanced subsequent development of r.aw desullu- 

tization technology and, installation of desulfuriza- 

tion equipment, by private companies. 


The mechanism of the equipment was developed ex- 

acily as intially planned, and the resulis were also 

taken over by the “Subsea oil production system” 

pepe. Also, the corresponding technology was e!- 
fectively used as 8 technological basis. 








iA&D on the new processing sysiems intended for el- 
fective use of resources and smooth disposal of solid 
| urban waste, not by dumping into reclaimed land or 
lincineration, from the viewpoint of resources and 
energy saving and the solving of problems associat- 
ed with waste disposal 


R&D on an efficient system for subsea oil produc- 
tion applicable to the continental shell and slope sur- 
rounding Japan and to deep sea oil fileds 


These systems are already put into practical us use in 
the local cities and towns of Hokkaido and Nagano, 
Kouchi, Etwme, and Ohita prefectures, and selective 
crushing/classi mt for waste has been 
licensed to Australia Thus, the systems are signifi. 
cantly contributing to more advanced processing o! 
waste for effective utihzation as resources 


This system with sufficient safety, reliabulty, durabit 
ity, and economy, enabies future development of oil 
freids in deep waters while at the same time contribu! 
ing to the creation of new expansions in the develop- 
ment of ov! fieids in relatrvety shallow waters. 





Human, Lite, — ané Society 


Sea Water Desalination and By- 
Product Recovery 


electric | Car 








1969 ~ 
1977 


1971 - 


1977. 





| about 
6.700 


Under the background of deficient rain becoming big 
probiems in the large cicties including the Metropoli- 
lan area, seawater desalting technology was deve- 
oped with collecting the extract such as salt and | 
potassium chioride. 


Public pollutions by automobile such as air pollution 
by exhaustive gas and noise pollution become big 

problems as the cities become age To stop these 
Public poliutions, development of electric vehicte sys- | 
tem was carried oul, because # exhausts no gas, 
reduces noise and is easy to switch over to control 
| automation 





Among many technologies of desalting seawater. Ihc 
one applied in this proyect is the multi-stage flash dis- 
tillation method and can produce much water com. 
|pared with others. Research was carried with trial 
plant (it produces 3,000m '/ and partly manutac: 
tured ge-scale pliant (it pr 100.000m' Way) 





can run 250km (form 
er 100K) by ® single — ot and battery-and- 
engine driven vehicle whch can run about 450km 





‘Comprehensive Automobile 
‘Control Technology 


1973 ~ 


1979 | 


about 
7,300 


| 
| 


Tas the number of auiomobiles increases in Japan. 
|many problems have eme such as traffic acci- 
jdent, traffic jam and air ion. For solving these 
problems, a direct traffic contro! system was deve- 
loped with which necessary information to individu- 
al vehicle vehicle can be sent directly to it 


This system consisted of five subsystems which in. 
Clude path guidance, inior mation for running, emer. 


. Prototype 
Sooaies be he Gates wrap tened te lates. 











Multichannel Automatic 
Biochemical Anetyzer 





Aviomsted Differentiat 
Bleed-celi Anaiyze: 





Artifical Heart fer Ctini- 
cat Use 





Portable Artificial 
Kidney 





Loser Scalpel 





—} 
| 1976 - 
1 


79 
| 


| about 


about 





600 


in the program, a less expensive, highty efficent mut- 
ti channel! automated biochemical analyzers has 


been 
This analyzer utilizes patiern recognition technoto- 


gy uSsINg 8 Microcomputer and performs the differen- | normal 
tia! count automatically 


Mead ay AS bp ag hf p~ hae 
hour in blood tests, with 30 lests ana- 
heed wmomed 


The device is capable of dttereniaing x types o 


leucocyles same as a technologist bul with 
high through put 





The assist heart device was developed for chrvcat 
use under this program. 





The program. aimed at the development of equip- 
iment with which a patient can treat hensell easily and | 
\sate'y at home. al office of on a trip, and one which 
;can be attached to a patent 


This 


lighter. and less expensive equipment 


The bladder of @ blood pump is fabricated with Ly. 





There are two rs avodable Model | is a comb: 
nation of a zed high-efficent chalizer and an 
absorber & 8 Gabyanie pump, and 8 hyoridred Ge. 
\tection controtied with micro computer, 's easy to 
use. safe and portable Mode! 2 ts 8 Combination of 
a small higy efficient uftrafitter and an absorber 
fs a Model | without dialysate pump and more com. 
pect than Model | 


program, to promote the mde use | Two types of laser scaipe! have been devetoped CO’ 
of laser scaipe's at general hospitais, aims at de- | \aser scaipe! with ben-dabie ight condul and a YAG 
veloping safer, easier touse. more stable. smaiier |\eser acaipe! wii optical fiber endoscope 
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Total Ex- | 
Project Nome Period penditure Outing of Project Rad Roswits 
ma "| Pestion Computes 1979 - about The equipment under development transmils |While theX-ray computed tomogr which has 
Tomography 1 500 |nuclides that emit positrons (electrons having posi- moon avendy Covelaned presente ak. data, the 
tive electricity) fo the subject An array of detectors |positron on compuled tomography will display the 
|detect gamma rays which are generated when these |distribution of Ri in the body as three-dimensional 
position are extinct, and to mograms or internal of- | distribution in a quantitative manner. Thus, it will be 
are obtained by computer processing of the col- |able to detect a variety of metabolic processes. 
. ee lected data _ . 
Liver Function Support 1979 - about The nmi supplement the patient's liver lunc- | This new equipment, while monitoring the conditions 
Device 1 700 tions and aid recovery. of the patient using a measurement and 
Gevice for vital indicators, removes substance 
ee in blood Quickly with @ detoxification device. 
Supporting ter 1981 ~ about A system for assisting early detection and identity. ‘The new device facilitates and expedites polysom- 
Carty Detection sad 1986 600 | ing the pathogenesis of Gesrdere of nography. New apparatus supplies more accuraic 
Trestment of Neurotegi- children computer ed results within a minimum time and with minimum 
cal and Psychological eg hey wf qn ee blood sample. 
{ao cal disorders. 
= Bleed Trestmeni Sys- | 1963 ~ about The system to treal mmuno-eiaied diseases eee] on enn nee os ehapma le partveed Cuaugn on OF 
tem for Immene- 1987 400 | tively removing subsiances trom the patient's | sorption column and the harmiul substences are re- 
retsted Diseases blood using specific absorbents. moved selectively through specific interaction with 
: ee 1904 | sou mice ~ : ond weetment of cancer| Thi aver methodolog Zz pn Ney ate 
i nosis and Therapy of laser and the cancer affinity substitutes. which used laser light heal energy. 
Conear | 1905— om... an ge ppb py tte tt by 
Diagnests 1 system capable of measuring slightest | ing separation process. Even a trace amount of tumor 
desap ite esnattiatand tae alte tin te markers can be measured al a high sensitivity within 
normal valves, and correctly diagnosing of deep-part | a short period of time. A accurate 
cancers like those in liver or pancreas. can be expected fluorescent labels and 
Myperthermis Sysiem | 1986 - about Development of a new ation hyperthermia enema quate > ertantietly bass tenes Gauss 
tor Cancer Therapy 1989 400 |tem. This consists of an = ace al a consiev ature tissues ai a Constant tem- 
ic temperature measurement unit and a treatment | perature in the yy ay ' pot A pane nnly 
|planrung support system. temperature the heating sree nonin- 
Automatic HLA Typing | 1967- | about _|A system to isolate etlectively trom blood, | This makes to type of large number so HLAS 
System 1990 300 S easiee tak yy tte he tek wn = Tlcteehansnms Os tae tees —_ 
ae anata naibady by ' 
Loser Angioplasty 1988 ~ about The taser treatment with which flex-|Removal of occluded plaque directly to improve 
System 1991 600 | ible fiber is inserted into 8 blood vessel and the lesion | 
__._____| ____|_]@ @asenes end Cagneses te Westnet. — 
Three Dimensional 1988 ~ about The sysiem for observation of real three dimensional The multiplex ams which shows a 
toded Dlaseesis: 1991 300 |images of organs and real three dimensional organs and skelions 
paces nae oe oe _ - is very useful lor planning surgical oper 
Laser Bene Scalpel 1989 -~ about Laser bone scalpel which enables io cul bone A valet and easier-to-use laser scalpel was developed 
1992 300 | in any desired shape by controlling the incision 
Module Type Mote 1976 - about Sate motorized wheeichaw designed to suit the tunc- devices have been developed in 
rized 1978 200 | tions of the physically are moduted | this ae ot & 0 Se Se 
and ed. qf hg — By of 
the parts, semi order manutacturing was 
ste ncrg o76— | sou Symple device for duplicating large quantity of braitie hie cide i» gupuiasaing Urelle Cheahe - : 
i te Hendantes We ore 200 Vers and eveluaion of waking bra handcapped ln ar ph sivene he patent ar pat 
Bo ised Cras Seoeeao 
one - oe - 4 - 
bee 1976 ~ about Muttitunctional bed on which a patient can relieve na- | This bed sn.ables 10 1eheve 18 
te he Rearithder 1978 100 |ture and take a beth while jture and easy while and also to bathe 
from the bed. 
eidéte Ese 1978- |abdou | aid This aid transmits sound directly 
— 1 eee |to the > Wie alae ond ts cae ta 
ts of high biocompatibility. _ 
Guide Device ter the | 1979 - about The guide device detects obstacies by ultrasonic and | With this device. blind people are able to any 
1983 400 The data is be tranemi- | obstacle in the path, and to protect themselves. 
ted to the unser sense can wath while checking the safety of thelr steps. 
Vocal ond Speech 1979 ~ about ‘Device for speech training without the need of train. | This device is characterized, untike conventional ones, 
Tratming Device 1963 300 me Soo gees 2 nee oc ee Se Sie oiied ate eat oop 
und which 16 instaiied in language uni to be used by dy yi —Ay pt — rte Qrasp 
_ indrnduals at home ing of the features of 
Active Aries! Leg | 1980- | abou |Ariicial log which enables users lo manipulate sizi-|This users with those actions sitting up 
1985 400 | ways and is suitable tor the lifestyle of Japan. sitting cross4tegged, sland up, crouch, 
a ms eet -_ [nek on « level ground, oe 
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Project Persoazotal Outline of Project R&D Results 
name ; exp. 
dimensional 981 - bout Wheelchair for workers. | This its with greater reach, access and 
v|\n ening Chow 1985 . 300 Smoothly movable lower, bachwe'd wh igh and [mow _ 
wis ee Jj one Com. 
eis 'geoh-reader for the | 1982- | about __ | This consists of an automatic unit. anim |An apperaius was developed which sutomatically 
wire 1988 600 [age scanning unit, e character uni, 8 |reads books and that oviputs the written dais 
old / _ [Spee thesizing unit and 8 speech recording unit. |in synthetic speech format. - 
Ou! Treaster Suppe 983~ | about pertorm » 73 equipment for bedndden patients to | This silecviaies the burden onthe heipers as well 
“ Bom re Ho "907988 500 |pidces the iabvoreiery, help the taabled and patients to move easy al wi 
H < —~ _etemee ceresiaieainia 
0} a ~——— ee —— ——— : 
- =. om. Automatic contro! device for the han- Tale exjem © 0 wage encanto ot tan) madam 
erature Adjusier 1 dicapped as wearable clothing. circulation for cooling. functional, wren 
3 Ned = -— Tt _~ 3,14 4. ~ 
C ra — ee ee negligible nose. _ 
Precess- 986 ~ bout Ss for An auiomaied tor 
SF | eat ate | "ss | "200 [acne by Exaread >” "7" SY POM ee apna ih cul post sck 
> ets for patinets by the of evert-mproving 
_ - computer technology. | 
Anti-Decubitus 1987 - about A mattress for preventing decubitus ulcers of the |The mattress provide a sysiem to control excessive 
’ 200 |bedridden and a bed lor changing body-position of the @ in specitic areas of a system to allow 
|patient, thus reducing the labor of the stiendent. as activation. The bed maked it possible to reduce the 
abr te siteaan hn cnangigbndyponon a 
7 ae ————d a. 
Health. 990 ~ abou’ Uno "Vigetn Mtentamae Satan Se aay Dea Smaii and private use system was deve 
—_—= 1992 "200 ble monitoring sysiem ny he Ton of ‘vital sensor sys- 
ed alarm sysiem. tem” and “alarm Sysiem”’. 
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IMPLEMENTING ORGANIZATIONS 














Name - Public Sector 
Iniernational Sopercondveene T Teer logy Cenier ational Research Laboratory of Metrology 
end Devices: one KAIHATU Building National Instuiuie of Materials and Chemica! Research 
3, Shimbashi 5-chome, Minato-ku, Tokyo 105 Government industrial Research institute, Osaka 
TEU 03-3431-4002 Government indusirial Research institute, Nagoye 
Research and Development Associalion for Future Electron Electrotechnical Laboratory 
Devices 
Hukide 2nd Buliding 
1-21, Toranomon 4-chome, Minato-ku, Tokyo 105 
_ _ TEL. 03-3583-6291 ee 
High-performance Meteriats RAD Institule of Metals and Composites lor Future industries | National Research Laboratory of Metrology 
for Severe Environments 17-7, Toranomon 3-chome, Mintao-ku, Tokyo 105 Mechanical Engineering Laboratory 
TEL. 03-3459-6900 Government industrial ch institute, N 
National Institute of Materials and Chemical ch 


Government indusirial Research institute, Kyushu 
National Research institute tor Metals 


























Nor-lineer Photonics Japan High Pulymer Center National Institute of Materials and Chemical Research — 
meteriets 22-13, Yanagibashi 2-chome, Taito-ku, Tokyo 111 Government indusinial Research instiiute, Osaka 
TEL. 03-385 1-8860 National Research Laboratory of Metrology 
Electrotechnical Laboratory 
Advanced Chemical Advanced Chemical ceeesenng "Semetey Research Association | Government industrial Research institute, Osaka 
Processing Technology FT Nihonbashi Hisamaisu-cho Government industrial Research institute, Nagoya 
10-6, Hisamaisu-cho, Nihonbashi, Chuo-ku, Tokyo 103 National institute of Materials and Chemical Research 
TEL. 03-3661-6561 | National Research Laboratory of Metrology 
Siticon-besed Polymers Japan High Polymer Center National Institute of Materiats and Chemical Research 
7 * Venree 2-chome, Taito-ku, Tokyo 111 Government {ndusirial Development Laboratory, Hokkaido 
Marine Biotechnology Marine Biotech Institute Government industrial Research institute, Osaka 
Chemiceis from 3 HONGO SEGAWA Building Government industrial Research institute, Shikoku 
Orgeniem) 35-10, 2-chome, Bunkyo-ku, Tokyo 113 Government industrial Research Insiitule, Tohoku 
TEL. 03 ‘6211 Government industrial Research institule, Chugoku 


Nationa! institule of Bioscience and Human-Technology 
National institute of Materials and Chemical Research — 





























Molecular Assembiies for « Research Association for Biotechnology National Research Laboratory of Motrology 
Functional Protein SARUTA Bidg Electrotechnical Laboratory 

4-10, Akasaka 1-chome, Minato-ku, Tokyo 107 Nationa! Institute of Materials and Chemical Research 

; TEL. 03-3583-8291 Nationa! institute of Bioscience and Human-Technology — _ 
Production and Utilization Research Association for Biotechnology Nationa! Instituie of Bioscience and Human- Technology 
T of Complex SARUTA 
es 4-10, Akasaka 1-chome, Minato-ku, Tokyo 107 

TEL. 03-3583-8291 _ 
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